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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim 1] Piezo-electric substrate It is arranged and arranged in the 
propagation direction of a surface wave on a substrate. It has the 2nd 
surface wave structure (A, E, R) which has the 1st surface wave 
structure which consists of a metaled finger and has the 1st finger 
period, and the 2nd finger period, finger period (p) is surface wave 
equipment smaller than the two surface wave structures which have the 
continuously fixed extension to the shift section field between the 1st 
surface wave structure and the 2nd surface wave structure, and adjoin in 
a shift section field characterized by things. 

[Claim 2] A shift section field is surface wave equipment according to 
claim 1 which consists of the finger of five - eight edges of the two 
surface wave structures. 

[Claim 3] The finger period (p) of the 1st surface wave structure is 
surface wave equipment according to claim 1 or 2 which increases 
continuously again until it falls continuously first in a shift section 
field and reaches the finger period of the 2nd surface wave structure 
further. 

[Claim 4] Surface-wave equipment given [ to claims 1-3 ] in any 1 term 

with which at least one side is constituted as an INTADIJITARU 

transducer (A, E) between the two surface-wave structures. 

[Claim 5] Surface wave equipment according to claim 4 with which the 2nd 

surface wave structure is constituted as a reflector (R) . 

[Claim 6] Surface wave equipment given [ to claims 1-3 ] in any 1 term 

with which the two surface wave structures are constituted as a 

reflector (R) . 

[Claim 7] The finger width of face of the surface wave structure is 
surface wave equipment given [ to claims 1-6 ] in any 1 term which falls 
first in a shift section field and is increasing further again. 
[Claim 8] the surface wave structure — a metallization ratio — the 



surface wave equipment given [ to claims 1-6 ] in any 1 term which has 
etaO. 7-0. 8. 

[Claim 9] It is surface wave equipment given [ to claims 1-8 ] in any 1 
term with which it is constituted as a dual mode surface wave filter 
(DMS filter), the INTADIJITARU transducer used as an input translator or 
an output transducer by sound truck is arranged between two reflectors, 
and the surface wave structure is chosen from an INTADIJITARU transducer 
and a reflector. 

[Claim 10] A reflector is surface wave equipment according to claim 9 
connected to the ground. 

[Claim 11] The metallization level of the surface-wave structure is 
surface-wave equipment according to claim 9 or 10 in 9% - 11% of range 
of the wavelength of the sound surface wave belonging to this surface- 
wave structure. 

[Claim 12] Surface wave equipment given [ to claims 1-11 ] in any 1 term 
arranged on 42-degreerotYX-LiTa03 substrate or the 36-degreerotYX-LiTa03 
substrate. 

[Claim 13] The INTADIJITARU transducer (A, El, E2) is arranged between 
two reflectors (Rl, R2) located in a line forward and backward. The 
INTADIJITARU transducer of the center connected to the 1st terminal 
(OUT) has the electrode finger of the predetermined number of 27 - 35 
pieces. Two INTADIJITARU transducers of the outside connected to the 2nd 
terminal (IN) are surface wave equipment given [ to claims 1-12 ] in any 
1 term which has the electrode finger of the predetermined number of 20 
- 24 pieces to this. 

[Claim 14] The distance between a central INTADIJITARU transducer (A) 
and two outside INTADIJITARU transducers (El, E2) is surface wave 
equipment according to claim 13 used as magnitude which is mutually 
different. 

[Claim 15] It is surface wave equipment given [ to claims 1-14 ] in any 
1 term with which the finger period (p) of a reflector (R) serves as 
magnitude which is mutually different with two trucks by being 
constituted as double track equipment. 

[Claim 16] Surface wave equipment given [ to claims 1-8 ] in any 1 term 
with which the shift section which is constituted as a reactance filter 
equipped with two or more single gate resonators, is missing from a 
reflector from an INTADIJITARU transducer in at least one single gate 
resonator, and has various finger periods (p) is prepared. 

[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This invention is equipped with at least two surface wave structures 
which adjoin in the direction of wave propagation, and relates to the 
surface wave equipment which the 1st surface wave structure differs from 
the 2nd surface wave structure in respect of the period of a finger, or 
is mutually offset in respect of the phase of a finger. 
[0002] 

In addition to the usual propagation loss, in the shift section between 
the surface-wave structures which are two by which it differed mutually 
or the phase was offset mutually, loss of the broadband by a surface 
wave being partially changed into a bulk wave occurs. The conversion 
loss in this case increases as metallization level rises. This is 
reference. It can read in Yasuo Ebata, "SUPPRESSION OF BULK-SCATTERING 
LOSS IN SAW RESONATOR WITH QUASI -CONSTANT ACOUSTIC REFLECTION 
PERIODICITY", and in : Ultrasonics Symposium 1988 91 page -96 page. 
[0003] 

Especially this case is generated, when the distance of the two surface 
wave structures is selected so that a2 ** partial grids (surface wave 
structure) may differ mutually in respect of the die length of a period, 
a metallization ratio, and/or layer thickness or the phase offset of the 
b2 ** partial grid may be carried out mutually. 
[0004] 

The difference from perfect periodicity important for the function of a 
filter arises sequentially with various filter techniques (for example, 
DMS filter). Therefore, on the Federal Republic of Germany patent 
application public presentation No. 4212517 specifications, forming 
almost periodically the shift section between the two surface wave 
structures is proposed, however, it turns out that the relative 



difference of a surface-wave rate and whenever [ failure bulk wave 
celerity ] boils this markedly rather than the effective bandwidth of a 
filter of duality, and it can fully use only when large. For example, 
the case of ZF filter of the narrow-band on Quartz is so. In that case, 
it generates by the parasitism bulk wave of the exterior of the 
transparency field of a filter, and active jamming of a transmission 
function does not block a filter shape. 
[0005] 

To the communication network or PCS/PCN based on EGSM specification, a 

filter with little loss of a broadband is required. 

[0006] 

As a broad band filter with little loss which has high selectivity, a 
DMS filter (double mode sound surface wave filter) is often used in HF 
field. This is constituted on for example, 42-degreerotYX-LiTa03 
substrate or 36-degreerotYX-LiTa03 substrate. 
[0007] 

The example of an easy single truck DMS filter is roughly shown in 
drawing 1 . This filter is formed from the single truck equipped with 
two reflectors Rl, the input translators El and E2 arranged among R2, 
and the output converter A here. The terminal to an input translator and 
an output converter can be exchanged, A expresses an input translator in 
that case, and El and E2 express an output converter. Moreover, one or 
more output converters of a single truck and one or more input 
translators of the 2nd truck of parallel are also connectable. Thus, the 
selectivity of a filter is raised. 
[0008] 

The DMS filter has the resonance frequency according to two individuals 
inside the sound truck, and these frequencies have specified the 
transmission field. The left edge of a transmission field is defined 
with the period of a grid, and the method edge of the right is 
materialized by resonance between the surface wave structures (an input 
translator and output converter) offset mutually. Compared with the grid 
with these two periodic structures, only delta x of abbreviation lambda 
/ 4 is offset mutually. Distance delta x is related in the center of a 
finger of the electrode finger where the surface wave structure adjoins 
here. It is the same as that of the output converter A of the shift 
section to two input translators El and E2 with which only abbreviation 
lambda / 4 are expanded and one side was shown in drawing 1 between two 
edge fingers in fact and advantageously. This is performed so that it 
may fill up with the gap between the two structures which have a 
metalization front face. It is because the guided wave of the leakage 



surface wave is carried out good in the lower part on the front face of 

totalization. 

[0009] 

The structure equipped with the finger expanded greatly is formed. 
Rather than the usual finger, this finger is markedly alike, and has the 
big partial grid period p, and this period is defined with the distance 
of the central point of two vacant fields, the left of a finger, and the 
method of the right. This serves as the failure that a periodic grid is 
serious. The finger period p in the shift section field of such two 
converter structures (surface wave structure) is roughly shown in 
drawing 2 in accordance with the position coordinate x, i. e. , the 
propagation direction of a surface wave. 
[0010] 

In the mobile radio system (for example, GSM, rated bandwidth of 25MHz) 
currently used conventionally, although surely sound loss of the form of 
bulk wave radiation in the structure shift section is recognized, it 
does not break, if still dealt with greatly, and the filter with little 
loss is not realized. In the future mobile radio system, use of a wide 
band is expected further and two or more channels should become usable 
(for example, EGSM, rated bandwidth of 35MHz) . 
[0011] 

In order to raise the bandwidth of a surface wave filter, the thickness 
of a metallization layer is usually expanded and the number of fingers 
is reduced. However, adoption of these two measures will increase loss 
in the shift section between the structures. This loss appears in fact 
as a fall in the debasement, as a result the upper transparency field of 
the converter / converter resonance which defines the band edge of the 
method of the right. 
[0012] 

The effect of loss will be large and will have to stop having to 
compensate a fall in an upper transparency field with an EGSM filter 
through the component for adaptation of the additional exterior 
especially. Although the ripple in a transparency field can be reduced 
to be sure if adaptation-ization outside is performed, insertion 
attenuation of this kind of filter increases by loss in the shift 
section as a big fault. For example, the specification demanded by EGSM 
is partially unsatisfying. The external network for adaptation increases 
added cost, weight, circuit area, and a manufacturing cost further, and 
is not desirable for many users. 
[0013] 

Therefore, the technical problem of this invention is forming the filter 



of a broadband with little loss and avoiding an above-mentioned fault. 
[0014] 

This technical problem constitutes surface wave equipment according to 
claim 1, and is solved by this invention. Other embodiments of this 
invention are acquired from a subordination claim. 
[0015] 

When the partial period in the shift section is larger than the 
structure which is two of the both sides of the shift section as a 
concept of surface wave filters with little loss in a broadband (for 
example, HF filter for EGSM or PCS/PCN on 42-degreerotYX-LiTa03 etc.), 
even if it is an almost periodic grid, these people show that additional 
loss in the form of conversion to a bulk wave occurs. However, unlike 
the hard shift section by which a finger period becomes high rapidly, it 
is begun to generate such conversion from the characteristic on-set 
frequency in inverse proportion to the partial period of a grid. 
[0016] 

It is avoided completely whether loss in the shift section between the 
surface wave structures which have a mutually different phase and/or a 
mutually different different finger period is sharply reduced by using 
in a joint a finger period smaller than the finger period of the surface 
wave structure which adjoins according to this invention. Thereby, the 
on-set frequency to bulk wave radiation reaches above the desired 
transmission field. The shift section between the surface wave 
structures becomes almost periodic, namely, the almost periodic 
structure is formed in the transitional zone of the wave between the two 
surface wave structures. This structure is formed so that the finger 
period p of the shift section may become fixed, and/or so that the phase 
of the 1st surface wave structure and the phase of the 2nd surface wave 
structure may become equal. 
[0017] 

According to the discontinuous scale in the shift section, an almost 
periodic shift section field is formed with the number of fingers large 
enough. Even when discontinuity serves as max, if there is a finger of 
the predetermined number of three - 4 per surface wave structure, it 
will have turned out to be enough to oppress loss. It is not necessary 
to select a shift section field more greatly than magnitude required for 
loss evasion. It is because the transmission characteristic of a filter 
will receive a bad influence if it does so. 
[0018] 

The finger period of the 1st surface wave structure falls continuously 
first in a shift section field, and the shift section of the request by 



this invention is obtained by increasing continuously again until the 
finger period of the 2nd surface wave structure is attained further. 
[0019] 

It is understood as the surface-wave structure being a reflector in the 
range of this invention, as it is an INTADIJITARU transducer. Therefore, 
the shift section can be constituted in all between two reflectors 
between an INTADIJITARU transducer and a reflector between two 
INTADIJITARU transducers. Especially this invention is advantageously 
used with a DMS filter and a single gate resonator (Eintorresonator) . In 
the latter, a reflector has other bigger finger periods than an 
INTADIJITARU transducer. 
[0020] 

In order to reduce a finger period in a shift section field, finger 

width of face and finger spacing are reduced continuously. 

[0021] 

The metallization ratios eta (eta is the ratio of the metal ization side 
within the period of the surface wave structure and a nonmetal-ized 
side) are 0. 7-0. 8, and this reduces the rate of a leakage surface wave. 
Thereby, the distance of the on-set frequency and transparency band to 
conversion to a bulk wave is expanded. Therefore, the effect of bulk 
wave loss is also reduced. 
[0022] 

Small transmission loss is similarly attained by connecting the 
reflector and ground of surface wave equipment. This is because the 
charge exchange accompanied by the loss inside a reflector is reduced 
remarkably. 
[0023] 

Below, this invention is **(ed) to five attached drawings based on an 
example, and is explained at a detail. The well-known single truck DMS 
filter is shown in drawing 1 R> 1. The property of the period of the 
finger of the well-known filter of drawing 1 is reproduced by drawing 2 
in accordance with the position coordinate. The property of the period 
of the finger of the surface wave equipment of this invention is shown 
in drawing 3 R> 3. The two surface wave structures equipped with the 
hard shift section are shown in a of drawing 4 . The surface wave 
equipment of this invention with which the shift section has been 
arranged between the two surface wave structures is shown in b of 
drawing 4 . The transparency property which compared the filter of this 
invention and the well-known filter with drawing 5 based on the 
measurement curve is shown. 
[0024] 



The well-known single truck DMS filter is shown in drawing 1 , and two 
input translators El and E2 by which parallel connection was carried out 
between two reflectors Rl and R2, and the output converter A arranged in 
the meantime are formed in this filter. The terminal by the side of I/O 
is shown as In and Out. Below, the finger period expressed as a scale of 
finger spacing is made into the distance from the core of the free space 
between two fingers to the core of the free space between the next 
adjoining fingers. With the DMS filter of illustration, the output 
converter A is offset to two input translators El and E2, and the finger 
period serves as an ununiformity in two converters El/A offset mutually 
thru/or the shift section between A/E2, respectively. 
[0025] 

The property of the finger period of a converter is shown to drawing 2 
from the converter El by the shift section field to Converter A. Mutual 
offset of two converters has appeared as a finger period which increases 
rapidly, continues and falls to constant value rapidly again. The same 
hard shift section is seen between two converters A and E2 offset 
mutually. The edge finger of two outsides of Converter A is expanded, 
and a metalization side is filled up with the gap between the two 
structures. About the fault produced with the property of such an uneven 
finger period in the shift section between the two surface wave 
structures (here two converters), reference was made at the beginning. 
[0026] 

The property of the finger period p of the shift section field to the 
2nd surface wave structure St 2 is shown in drawing 3 from the 1st 
surface wave structure St 1 in the surface wave equipment of this 
invention. The finger period p changes uniformly in a shift section 
field, and has a value lower than each structures Stl and St2 there. In 
the outside St 1 of a shift section field, i. e. , the two structures, and 
the St2 interior, a finger period may take constant value and may differ 
for every surface wave structure. In that case, the surface-wave 
structure is an INTADIJITARU transducer or a reflector, and the shift 
section is produced between converters or between a converter and a 
reflector. 
[0027] 

It is shown how the shift section between the two surface wave 
structures St [Stl and ] 2 which **(ed) in the example at drawing 4 and 
were offset mutually is constituted. The hard shift section as shown in 
drawing 1 well-known for a comparison is shown in a of drawing 4 . The 
shift section constituted by this invention is shown in b of drawing 4 . 
The finger period p falls continuously over three fingers near the 



trailer of the structure St 1, and is increasing continuously again over 
three fingers of an edge here by the adjoining structure St 2. by such 
configuration, compared with the equipment which has the well-known hard 
shift section, the scattering loss between the two structures is boiled 
markedly, and is reduced. 
[0028] 

Since finger width-of-face or finger spacing does not differ from the 
"Normal" finger width of face and finger spacing greatly, either, it is 
easy to manufacture the shift section by the configuration of this 
invention shown in b of drawing 4 further, for example by the 
manufacturer. 
[0029] 

The transmission curve of three surface wave filters which equipped 
drawing 5 with the surface wave structure offset mutually is shown. The 
DMS filter shown in drawing 1 as an example is also used, and the 
transparency property of this filter is shown in the transmission curve 
1 of drawing 5 . Although a transmission curve 2 is also obtained with 
the DMS filter of drawing 1 , a finger period is fixed here. The edge 
finger of the structure is not expanded but comparatively big spacing 
between the two structures of the both sides of the shift section is 
distributed by three fingers of an edge, respectively. Thereby, the high 
finger period has arisen in the shift section locally. The DMS filter 
constituted in this way has the transparency property still more 
inferior than the filter shown in drawing 1 as the measurement curve 2 
shows clearly. On the other hand, a transmission curve 3 is measured 
with the DMS filter constituted by this invention. With this filter, the 
finger period is reduced in the shift section field of two converters 
(surface wave structure) offset mutually, and the additional finger is 
inserted compared with the well-known OFW filter of drawing 1 . Here, 
finger width-of-face and finger spacing is also falling continuously 
within two converters toward the shift section. This kind constituted by 
this invention of filter has the good transmission characteristic which 
shows the description of a uniform transmission curve by the magnitude 
of attenuation having fallen as shown in drawing 5 . Reduction of the 
scattering loss in a shift section field is especially attained by that 
attenuation with the method edge of the right of a transmission curve is 
small. 
[0030] 

Another parameter at the time of realizing a DMS filter is shown below 
as an example. This filter fits the EGSM system which has the rated 
bandwidth of 35MHz with the intermediate frequency of 942. 5MHz. 



[0031] 

The lithium tantalate crystal layer of 42-degreerotYX-LiTa03 is used as 
a substrate. Metallization to the surface wave structure is performed on 
corresponding wavelength, for example, 9% - 11% of level of 420nm. 
Bandwidth of 35MHz demanded by this is realized. The method edge of the 
right of the transmission curve of a filter is formed of resonance 
between two converters by which only the value delta x was offset 
mutually, and is selected by deltax= (0. 25**0. 05) lambda here. The finger 
period of the almost periodic shift section between the two offset 
surface wave structures is distributed by five - eight fingers on the 
whole. Advantageously, the number of the whole electrode fingers is 
selected by 27 - 35 range by Converter A (see drawing 1 ), and is 
selected by 20 - 24 range by converters El and E2. The filter optimized 
about the steepness of a ripple and an edge by this is obtained. 
[0032] 

The selectivity demanded by EGSM is acquired with the filter which 
equipped the shift section with two trucks by the configuration of this 
invention. Aperture is selected by 50xlambda - 70xlambda, and the 1/0 
impedance of 50 ohms is obtained. 
[0033] 

In the surface wave equipment of this invention, it is unsymmetrical and 
the whole filter is usable also in the symmetry / the example to drive. 
Please understand that the filter in this case is that by which a signal 
is guided at one side of the filter with which an unsymmetrical signal 
is impressed to an input side or an output side, i. e. , two terminals, 
and another side is established in the ground. In the other-end section 
of a filter, an unsymmetrical signal is impressed to the both sides of 
two terminals, and the signal which has a sign opposed to mutual [ the 
same amplitude absolute value and mutual / same ] thru/or a phase 
different 180 degrees arises with these two terminals. 
[0034] 

In another example of application, this invention is used for the DMS 
filter with which the symmetry differs from the 1/0 impedance which it 
is unsymmetrical and is driven. Adjustment of an 1/0 impedance is 
performed by weighting, or it is horizontal and a converter is performed 
a perpendicular direction or by dividing into partial converter 
structure. About this technique, it is proposed on for example, the 
Federal Republic of Germany patent application 19724258. No. 8 
specification of precedence, and the 19724259.6 specifications. 
[0035] 

Moreover, spacing between the central INTADIJITARU transducer A and two 



outside INTADIJITARU transducers El and E2 can be made into different 

magnitude. 

[0036] 

The filter which consisted of another examples as double track equipment 
is used. In that case, the finger periods p of Reflector R differ 
mutually by two trucks. 
[0037] 

The shift section can also realize this invention similarly as a 
resonator filter constituted between the converters and reflectors which 
were offset mutually. For example, a reactance filter consists of series 
connection and/or two or more single gate resonators by which parallel 
connection was carried out, and the shift section which has a finger 
period p which is missing from a reflector and is different consists of 
INTADIJITARU transducers in at least one single gate resonator. 
[Brief Description of the Drawings] 
[Drawing 1] 

It is drawing showing a well-known single truck DMS filter. 
[Drawing 2] 

It is drawing showing the property of the finger period of a well-known 

filter. 

[Drawing 3] 

It is drawing showing the property of the finger period of the surface 
wave equipment of this invention. 
[Drawing 4] 

It is drawing showing the surface wave equipment of this invention. 
[Drawing 5] 

It is drawing showing the transparency property which compared the 
filter of this invention with the well-known filter. 
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